Cu NWs with 4 CTBs uniformly distributed are constructed, as shown in Supplementary Fig. S1 . Each twinned NW has a 10 nm×10 nm square cross section and the twin boundary spacing is about 6 nm (denoted as h CTB ). The twin orientation θ can be tunable from 0° to 90° by choosing a specific twin orientation with respect to the loading axis (Here, Z direction is identified as the loading axis). Specifically, in order to maintain dimensional consistency of cross section and twin boundary spacing 
Supplementary
Tensile deformation of Cu NW with twin orientation of 54.74°.
Supplementary When the TB spacing reduces to 1.7 nm, the 54.74° sample can totally transform into a single crystalline NW via TB migration, as shown in Supplementary Fig. S3 . 
Calculation of surface energies
A simple method is adopted to calculate the surface energy ( Supplementary Fig.   S4 ). A block with all directions set periodic and the corresponding nanofilm with desired free surface are relaxed at NVT ensemble to reach the equilibrium state. The energy difference (∆E) between such two models divided by the total free surface area (2S) is the surface energy.
Supplementary Figure 4. The schematic of calculating surface energy
Comparative results at the temperature of 0.1 K and 300 K
The purpose of maintaining the temperature at 0.1 K in the simulations is to eliminate the effect of thermal oscillation on the observation of dislocations events.
Sometimes the plastic deformation mechanism can be changed by the temperature variation, but the twinning mechanism proposed in this paper was found to hold at finite temperatures. Here, some comparative results of the 3 representative models (0°, 19.47° and 35.26° samples) at the temperature of 0.1 K and 300 K are presented in Supplementary Figs . S5-S7. Thermal effect is significant at 300 K with clutter atoms inside the NWs, and the peak stress is lower than that at 0.1 K under the same level of strain, which means both Young's modulus and yield strength decrease with the temperature increasing. However, the plastic deformation mechanisms are similar: (1) dislocations slip intersecting with the CTBs resulting in strain softening at the yield point (0°, 70.53° and 90° samples); (2) 
